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Open surgical repair using a reimplantation
technique for a large celiac artery aneurysm
anomalously arising from the celiomesenteric
trunk
Hiroshi Higashiyama, MD,a Kazuhiko Yamagami, MD,a Koji Fujimoto, MD,a Takatomo Koshiba, MD,a
Kaoru Kumada, MD,b and Masayuki Yamamoto, MD,a Kobe and Tokyo, Japan
Celiac artery aneurysms anomalously arising from the celiomesenteric trunk (hepatosplenomesenteric trunk) are rare,
with only four patients reported thus far. Surgical intervention for this condition is challenging, particularly when the
aneurysm is large and in a retropancreatic location. We report an open repair surgery in a 54-year-old asymptomatic man
who presented with a saccular calcified aneurysm (diameter, 4.0 cm) of the celiac artery originating from the celiomes-
enteric trunk. Our technique involved minimal dissection of the surrounding vessels and complete aneurysm resection,
along with revascularization of the hepatic, splenic, and superior mesenteric arteries with a single anastomosis. ( J Vasc
Surg 2011;54:1805-7.)
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aA celiomesenteric trunk (CMT) formed by the celiac
artery and superior mesenteric artery (SMA) is uncom-
mon1,2 but is clinically important if the trunk is affected by
an aneurysm.3-15 To date, 18 cases of CMT aneurysms have
been reported,3-15 including only four cases of celiac artery
(hepatosplenic trunk) aneurysms anomalously arising from
the CMT.5,9,11,14 Surgical interventions for CMT aneu-
rysms involve resection and vascular reconstruction, despite
their problematic anatomic locations.3-15 Because the
blood supply from the celiac artery and SMA is simultane-
ously interrupted, there is a high risk of end-organ fail-
ure.3-15 We report a patient who underwent a successful
complete aneurysm resection with total revascularization
by using a reimplantation technique for an aneurysm (di-
ameter, 4.0 cm) of an anomalous celiac artery originating
from the CMT.
CASE REPORT
A 54-year-old man was referred to our department for a large
retropancreatic aneurysm detected incidentally during a routine
ultrasound examination. His medical and family history was unre-
markable. He had a history of smoking and alcohol consumption.
He had no abdominal symptoms. His body mass index was 24.7
kg/m2 (normal reference range, 20-25 kg/m2). Results of labo-
ratory tests were normal, excluding elevated total cholesterol and
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A three-dimensional computed tomography (CT) image and
elective angiography studies revealed a common trunk of the
eliac artery and SMA (Fig 1, B and D). The left gastric artery
riginated independently from the abdominal aorta (Fig 1,C). No
ccessory or replaced hepatic artery was seen, and poor collateral
irculation to the liver was observed (Fig 1,C andD). The CT scan
lso revealed a calcified saccular 4.0-  4.0-cm aneurysm in the
eliac artery arising from the CMT behind the pancreatic head (Fig
, A and B). The splenic, middle colic, and superior mesenteric
eins were compressed by the aneurysm.
The patient underwent surgery through an upper midline
ncision from the xiphoid process to the umbilicus. A Kent Retrac-
or (Takasago Medical Industry, Tokyo, Japan) was used to obtain
ood exposure of the viscera. Initially, the greater omentum was
ivided and the superior portion of the pancreas was accessed,
ollowed by minimal dissection of the left side of the aorta without
ts precautionary control. Then, the origin of the CMT was ex-
osed and controlled (Fig 2,A). The middle portion of the splenic
rtery was also isolated from the pancreas. Next, through the
ransmesocolic route and the posteroinferior side of the pancreas,
he left side of the CMT was dissected by cutting only the left side
f the surrounding neural plexus using two self-retaining retrac-
ors, thus exposing the origin of the SMA (Fig 2, B). The splenic
rtery and proximal common hepatic artery were individually
solated using this approach.
The portal venous system was isolated by mobilizing the
ancreas, followed by gently dividing the pancreatic drainage veins
nto the splenic vein (Fig 2, C). After minimal skeletonization of
he vessels, the aneurysm was completely dissected, taking care not
o injure the pancreatic capsule or the celiac plexus (Fig 2, C), and
as mobilized anterior to the portal venous system (Fig 2, D and
). Then, the CMT, SMA, and common hepatic and splenic
rteries were clamped, while ensuring systemic heparinization,
fter which the aneurysm with its parent vessel (the celiac artery)
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splenic arteries was directly reimplanted into the defect in the
CMT, which was enlarged by cutting to fit the anastomosis in an
end-to-side fashion with 5-0 polypropylene sutures (Fig 2. F).
The SMA was clamped for 45 minutes and the hepatic artery
for 43 minutes. Blood loss was 800 mL, and no blood transfusion
was required. The aneurysm was arteriosclerotic, with no medial
degeneration observed upon pathologic examination.
The postoperative laboratory data did not reveal any remark-
able changes in serum transaminase levels. The patient had no
diarrhea, and he was discharged on postoperative day 9. A
follow-up CT at 3 years revealed good patency of all reconstructed
arteries (Fig 3). No complications have been observed during
follow-up through 37 months.
DISCUSSION
Aneurysms anomalously arising from visceral arteries
are rare,3-18 particularly those located in the CMT.3-15 The
CMT is clinically important in cases of deteriorated vessels
caused by aneurysms,3-15 stenosis,9,10 and occlusion10 be-
cause blood supply from the celiac artery and SMA is
impaired. Of the 18 CMT aneurysms that have been re-
ported,3-15 only four were of an anomalous origin of the
Fig 1. A, A contrast-enhanced computed tomography axial im-
age reveals a calcified mass. B, Computed tomographic angiogra-
phy with three-dimensional volume rendering demonstrates a
saccular aneurysm, 4 cm in diameter, located at an anomalous
celiac artery arising from the celiomesenteric trunk (CMT). 1,
CMT; 2, superior mesenteric artery; 3, hepatosplenic trunk (celiac
artery); 4, common hepatic artery; 5, splenic artery; 6, gastroduo-
denal artery; 7, left gastric artery. C andD, An intra-arterial digital
subtraction angiogram illustrates the (C) left gastric artery origi-
nating from the abdominal aorta independently and (D) the celiac
artery aneurysm arising from the CMT. No sufficient collateral
circulation to the liver was observed. LHA, Left hepatic artery;
MHA, middle hepatic artery; RHA, right hepatic artery.celiac artery from the CMT, identical to our pa- wient.5,9,11,14 The remaining 14 were aneurysms located in
he CMT itself, including one at the origin of the CMT13
nd 13 at the bifurcation of the CMT into the celiac artery
nd SMA.3,4,6-8,10,12,15
Because of the impairment of the dual vessel blood
upply and poor collateral circulation, CMT aneurysms,
ncluding celiac artery aneurysms from the CMT, were all
uccessfully treated with open repair and simultaneous re-
ascularization.3-15 Aneurysmectomy with direct anasto-
osis or bypass was performed in seven patients in whom
he aneurysm diameter was 40 mm, whereas aneurysmor-
haphy with suturing of the neck or aneurysm ablation with
ypass was performed in 11 in which the aneurysmwas larger.
The anatomic location of the aneurysm in our patient
ig 2. A, Intraoperative photograph shows minimal dissection of
he abdominal aorta and the origin of the celiomesenteric trunk
CMT). B, Dissection of the CMT and taping of the origin of the
uperior mesenteric artery. C, Skeletonization of the proximal
ommon hepatic artery, splenic artery, and portal venous system.
, Completion of the dissection of the aneurysm and adjacent
essels and mobilization of the aneurysm anterior to the portal
enous system, contributing to the decompression of the splenic,
uperior mesenteric, and middle colic veins. E,Mobilization of the
neurysm and involved arteries reveals the need for direct anasto-
osis. F, An end-to-side anastomosis between the hepatosplenic
ifurcation of the celiac artery and the defect in the CMT (arrow).
, CMT; 2, superior mesenteric artery; 3, hepatosplenic trunk
celiac artery); 4, common hepatic artery; 5, splenic artery; 7, left
astric artery; 8, splenic vein; 9, superior mesenteric vein; 10,
iddle colic vein; 11, portal vein; An, aneurysm.as similar to that of the inferior pancreaticoduodenal
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arising from the SMA,16 and an anomalous splenic artery
arising from the SMA.17,18 These arteries are considered
difficult to dissect because they run into the pancreatic head
neural plexus or the dorsal side of the pancreas.1,2,16-20
Because of the large incision required and the difficulty in
approaching the location for open repair, an endovascular
approach has been used for pancreaticoduodenal artery
aneurysms despite the celiac axis occlusion.19,20
The endovascular intervention reported byNyman et al19
involved a graft-covered stent in the SMA and an emboliza-
tion of the outflow vessel, resulting in no apparent hepatic
insufficiency. Their excellent results could be attributable to
the rich collateral circulation,2,19 which is markedly different
from our patient and other reported series.9 Coiling or hybrid
therapy19,20 was not feasible in this patient due to the large
aneurysm neck and the complex relationship between the
neck and the hepatosplenic bifurcation and SMA.20 An attrac-
tive alternative is a branched covered stent graft that would
enable reflow into the hepatic artery and SMA; however, this
is not currently available. Thus, we performed open repair and
adopted a direct approach to the aneurysm because the indi-
rect approach,12 involving aneurysm ablation and bypass from
the aorta to the hepatic artery, splenic artery, and SMA, is
considered too invasive.
Although our approach has a risk of diarrhea,11 pancre-
atitis,18 and injury to the surrounding viscera, including the
portal venous system, these problems can be avoided if
surgeons ensure good exposure with retractors and cau-
tiously avoid complete dissection of the plexus around the
CMT, preserve the pancreatic capsule, and avoid injury to
the small pancreatic veins.
Our less extensive open technique using only one anas-
Fig 3. A three-dimensional computed tomography image shows
good patency of the hepatic, splenic, and superior mesenteric
arteries. 1, Celiomesenteric trunk; 2, superior mesenteric artery; 4,
common hepatic artery; 5, splenic artery; 7, left gastric artery.tomosis and reimplantation9,11 can help achieve both good Sntegrade blood flow to all vessels and the recovery of
ortal venous flow that is decreased because of the large
neurysmal compression. In true visceral artery aneurysms,
ur reappraisal of the resection and end-to-end/side anas-
omosis would help surgeons perform laparoscopic repairs
n the future.
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